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LONG TERM VOLE CONTROL I N  ONTARIO APPLE ORCHARDS 9 
Z i a  S i d d i q i  and W .  D .  B l a i n e  
Chemical  Research  I n t e r n a t i o n a l  
2 3 2  Norseman S t r e e t  
T o r o n t o ,  O n t a r i o ,  Canada 
M8Z 2R4 
A b s t r a c t :  A p o i s o n e d  b a i t  f e e d e r  s t a t i o n  i s  b e i n g  
e v a l u a t e d  f o r  a  l o n g  term meadow v o l e  c o n t r o l  i n  O n t a r i o  
a p p l e  o r c h a r d s .  T h i s  b a i t  s t a t i o n  c a n  m a i n t a i n  a  b a i t  
s u p p l y  even  u n d e r  d e e p  w i n t e r  snow c o v e r ,  commonly 
e x p e r i e n c e d  i n  O n t a r i o ,  when v o l e s  i n f l i c t  e x t e n s i v e  
t ree damage.  L a t e s t  g e n e r a t i o n  of a c u t e  a n t i c o a g u l a n t s ,  
e n c a p s u l a t e d  z i n c  p h o s p h i d e ,  and commercia l  f o r m u l a t i o n  
o f  z i n c  p h o s p h i d e  t r e a t e d  c r a c k e d  c o r n  b a i t  i n  t h e  b a i t  
s t a t i o n s  a r e  e v a l u a t e d  a g a i n s t  t h e  c o n v e n t i o n a l  b r o a d c a s t  
a p p l i c a t i o n  o f  t h e  z i n c  phosph ide  t r e a t e d  c r a c k e d  c o r n .  
I n t r o d u c t i o n :  Meadow v o l e ,  Mic ro tus  p e n n s y l v a n i c u s ,  i s  
t h e  most  common f i e l d  r o d e n t  found  i n  O n t a r i o  and c a u s e s  
e x t e n s i v e  damage t o  o r c h a r d s  and hardwood p l a n t a t i o n s  
( R a d v a n y i ,  1 9 7 4 a ,  1 9 7 4 b ) .  The damage i s  u s u a l l y  most 
s e r i o u s  when t h e i r  normal  food  s u p p l y  i s  l i m i t e d  e s p e c i a l l y  
u n d e r  d e e p  snow c o v e r  d u r i n g  w i n t e r  when o c c a s i o n a l l y  v o l e s  
b r e e d  (Brooks  e t  a l .  1 9 7 6 ) .  The O n t a r i o  M i n i s t r y  of 
A g r i c u l t u r e  and-~ood ( E l l s  and H i k i c h i ,  1 9 7 9 )  s u g g e s t s  
t h a t  t h e  o r c h a r d s  c a n  b e  p r e v e n t e d  by mowing t h e  s o d s  
r e g u l a r l y ,  c l e a n i n g  up t r a s h  from b a s e s  of f e n c e s ,  keep ing  
g round  c l e a n  a round  t r e e  b a s e ,  u s e  o f  p i t f a l l s ,  and 
e s p e c i a l l y  p r o t e c t i n g  t h e  young trees by g a l v e n i z e d  w i r e  
mesh t r e e  g u a r d s .  Po i soned  b a i t s  c o n t a i n i n g  z i n c  
p h o s p h i d e ,  d i p h a c i n o n e ,  o r  c h l o r o p h a c i n o n e  a r e  commerc ia l ly  
a v a i l a b l e .  I n  t h e  f a l l ,  b e f o r e  t h e  ground i s  c o v e r e d  w i t h  
snow, i t  is recommended t o  l i g h t l y  d i s t r i b u t e  t h e  b a i t  
j u s t  i n s i d e  t h e  d r i p  l i n e  o f  t h e  t r e e ,  i n  b a i t  s t a t i o n s ,  
o r  i n  a l i n e  a l o n g  each  s i d e  of t h e  t r e e  row. TI e b a i t  
may b e  d i s t r i b u t e d  w i t h  a  f e r t i l i z e r  o r  s e e d  s p r e a d e r .  
I n  problem o r c h a r d s  and where mice move i n  f rom a d j a c e n t  
f i e l d s  o r  woods ,  r e p e a t e d  a p p l i c a t i o n  of b a i t  i s  n e c e s s a r y .  
Moist  c o n d i t i o n s  w i l l  d e t e r m i n e  t h e  c h o i c e  and e f f e c t i v e -  
n e s s  o f  b a i t  f o r m u l a t i o n s .  Under s u c h  p r e v a i l i n g  
c o n d i t i o n s ,  e s p e c i a l l y  unde r  a  d e e p  w i n t e r  snow c o v e r ,  
l i m i t i n g  c o n t r o l  i n  t h e  f a l l  would b e  i n e f f e c t i v e  u n l e s s  
t h e  v o l e s  were  c o m p l e t e l y  e l i m i n a t e d a n d t h e r e  i s  no 
r e i n v a s i o n .  T h e r e f o r e ,  t h e  e x t e n d e d  w i n t e r  s e a s o n  and t h e  
p o s s i b i l i t y  of  w i n t e r  b r e e d i n g  p roduce  a  major  problem i n  
"Funded by t h e  P e s t i c i d e s  Advisory  Committee of t h e  
O n t a r i o  M i n i s t r y  o f  t h e  Environment and t h e  O n t a r i o  
Apple Marke t ing  Commission. 
v o l e  c o n t r o l  i n  O n t a r i o  (Brooks  and Schwarzkopf ,  1 9 8 1 ) .  
Dur ing 1 9 7 1  - 72 s t u d i e s .  were  c a r r i e d  o u t  i n  s o u t h e r n  
O n t a r i o  t o  d e t e r m i n e  i f  t h e  meadow v o l e  p o p u l a t i o n  c o u l d  
b e  c o n t r o l l e d  s u c c e s s f u l l y  by  b r o a d c a s t i n g  a n t i c o a g u l a n t  
p o i s o n e d  g r a i n .  T h i s  c o n t r o l  method was e f f e c t i v e  o n l y  
t e m p o r a r i l y  and r a p i d  r e i n v a s i o n  and h i g h  r a t e  o f  
r e p r o d u c t i o n  b r o u g h t  t h e  p o p u l a t i o n  back t o  h i g h e r  l e v e l s .  
I n  1973 ,  p o i s o n e d  b a i t  f e e d e r  s t a t i o n s  were  p l a c e d  and 
f o u n d  v e r y  e f f e c t i v e  i n  p r o v i d i n g  an  i n e x p e n s i v e  l o n g  
term r o d e n t  c o n t r o l  ( R a d v a n y i ,  1 9 7 4 a ) .  These  f i n d i n g s  
were  a g a i n  r e p o r t e d  when t h e  p o i s o n e d  b a i t  f e e d e r  s t a t i o n s  
r e d u c e d  t h e  t r e e  g i r d l i n g  damage from 50 p e r c e n t  t o  1 - 2  
p e r c e n t  (Radvany i ,  1 9 8 0 ) .  The a d v a n t a g e s  o f  t h i s  t y p e  of 
f e e d e r  were  d e s c r i b e d  i n  d e t a i l  by Radvanyi ( 1 9 7 4 a ) .  
T h i s  3-year  s t u d y  is b e i n g  c a r r i e d  o u t  t o  e v a l u a t e  
t h e  e f f e c t i v e n e s s  o f  t h e  Radvanyi t y p e  po i soned  b a i t  f e e d e r  
s t a t i o n s  f o r  a  l o n g  term meadow v o l e  c o n t r o l  i n  O n t a r i o  
a p p l e  o r c h a r d s  and a l s o  t o  e v a l u a t e  some o f  t h e  a c u t e  
a n t i c o a g u l a n t s  a s  compared t o  t h e  c o n v e n t i o n a l  b r o a d c a s t  
a p p l i c a t i o n  f o  2% z i n c  p h o s p h i d e  t r e a t e d  c r a c k e d  c o r n  i n  
t h e  f a l l .  
Methods and M a t e r i a l s :  Four h e a v i l y  v o l e  i n f e s t e d  a p p l e  
o r c h a r d s  were  s e l e c t e d  t o  c o n d u c t  s t u d i e s  on c o n t r o l  of 
meadow v o l e s .  The o r c h a r d s  a r e  l o c a t e d  i n  Orono,  Region 
o f  Durham; i n  Norva l ,  Region o f  P e e l ;  i n  M i l t o n ,  Region 
o f  H a l t o n ;  and i n  Belwood, Region o f  W e l l i n g t o n .  The 
i n v e r t e d  "T" t y p e  b a i t  s t a t i o n s  were  c o n s t r u c t e d  by u s i n g  
a  s c h e d u l e  20 ABS plumbing p i p e  o f  4  cm d i a m e t e r ,  an ABS 
v e n t  t e e ,  and an  ABS t e s t  c a p  f o r  c o v e r i n g  t h e  b a i t  s t a t i o n .  
The b a i t  s t a t i o n  measured  60 c m  h i g h  and t h e  two o u t e r  
s i d e s  of 30 c m  e a c h .  The o u t e r  e n d s  were  c u t  a t  45" a n g l e  
t o  g i v e  a  canopy e f f e c t .  The c a p s  were  s p r a y e d  w i t h  a  
f l u o r o s c e n t  o r a n g e  p a i n t  f o r  e a s e  i n  l o c a t i n g  t h e  s t a t i o n s .  
The b a i t  s t a t i o n s  w e r e  p l a c e d  a t  a  r a t e  of  2 5 / h e c t a r e  and 
h e l d  by a  p l a s t i c  t i e  t o  a  2 .5  c m  wide  wooden peg d r i v e n  
a b o u t  30 c m  d e e p  i n t o  t h e  g r o u n d .  A l a r g e  wide  mouth 
p l a s t i c  f u n n e l  was u s e d  t o  f i l l  t h e  s t a t i o n s .  The b a i t  
s t a t i o n s  were  p l a c e d  i n  s u c h  a  f a s h i o n  t h a t  t h e s e  d o  n o t  
i n t e r f e r e  w i t h  o t h e r  o r c h a r d  o p e r a t i o n s .  An e x p e r i m e n t a l  
p l o t  a t  l e a s t  c o n s i s t e d  of 60 t r e e s  i n  6  rows 10 t r e e s  
l o n g ,  and t h e  midd le  f i v e  t r e e s  i n  t h e  c e n t r e  two rows 
a r e  u s e d  f o r  d a t a  c o l l e c t i o n  p u r p o s e s .  The a r e a  o f  p l o t s  
v a r i e d  f rom l o c a t i o n  t o  l o c a t i o n  a c c o r d i n g  t o  t h e  t r e e  
s p a c i n g  which r anged  f rom 5m t o  10  m .  The re  a r e  4  - 5  
r o d e n t i c i d e  t r e a t m e n t s  a t  e a c h  l o c a t i o n  w i t h  t h r e e  
r e p l i c a t i o n s  i n  a  randomized b l o c k  d e s i g n .  The f o l l o w i n g  
r o d e n t i c i d e s  a r e  b e i n g  e v a l u a t e d  i n  t h e  b a i t  s t a t i o n s :  
( i )  Bromad io lone ,  0 .005%,  i n  o a t  g r o a t s ;  ( i i )  Brodifacoum,  
0.005%, i n  p e l l e t s ;  ( iii) C h l o r o p h a c i n o n e ,  0 .005%,  i n  
o a t  g r o a t s ;  ( i v )  E n c a p s u l a t e d  Zinc  Phosphide  2%, i n  o a t  
g r o a t e s  (Hooker C h e m i c a l s ) ;  and t h e  Waxed Mouse B a i t  2 ,  
t h e  c o n v e n t i o n a l l y  u s e d  p r o d u c t  c o n t a i n i n g  2% z i n c  
p h o s p h i d e  i n  c r a c k e d  c o r n .  The c o n t r o l  t r e a t m e n t  
c o n s i s t e d  o f  t h e  c o n v e n t i o n a l  b r o a d c a s t  a p p l i c a t i o n  of t h e  
Waxed Mouse B a i t  2  a t  a  r a t e  of  1 5  k g / h a .  The amount of 
h i t  p e r  s t a t i o n  v a r i e d  from 500 t o  800 gm depend ing  upon 
t h e  f o r m u l a t i o n .  Vole p o p u l a t i o n  i n  t h e  e x p e r i m e n t a l  p l o t s  
b e f o r e  t h e  b a i t  s t a t i o n  p l acemen t  was e s t i m a t e d  by l i v e  
t r a p p i n g  f o  5  c o n s e c u t i v e  d a y s .  A mod i f i ed  Sherman t y p e  
l i v e  t r a p  was u s e d  (Radvany i ,  1 9 7 8 )  w i t h  a  b a i t  c o n s i s t i n g  
o f  r o l l e d  o a t s ,  w a l n u t s ,  r a i s i n s ,  g round  b e e f ,  p e a n u t  
b u t t e r ,  and c o r n  s y r u p .  The t r a p  was a l s o  p r o v i d e d  w i t h  a  
b a l l  o f  c o t t o n  and a  s l i c e  o f  a p p l e .  Ten t r a p s  were used 
i n  e a c h  p l o t .  Trapped a n i m a l s  were  marked by t o e  c l i p p i n g  
and r e l e a s e d .  E x h a u s t i v e  s n a p  t r a p p i n g  was conduc ted  a f t e r  
30 d a y s  of s t a t i o n  p l acemen t .  The b a i t  s t a t i o n s  a r e  
m o n i t o r e d  a t  r e g u l a r  i n t e r v a l s  and r e f i l l e d , a s  and when 
n e c e s s a r y ,  t o  m a i n t a i n  t h e  b a i t  s u p p l y .  F u r t h e r  e s t i m a t i o n  
o f  v o l e  p o p u l a t i o n  w i l l  b e  c a r r i e d  o u t  i n  s p r i n g  and f a l l  
o f  1982 t o  d raw concLus ion  on e f f e c t i v e n e s s  of t h e  b a i t  
s t a t i o n s  and t h e  a n t i c o a g u l a n t s  on l o n g  term meadow v o l e  
c o n t r o l  i n  O n t a r i o  a p p l e  o r c h a r d s .  
R e s u l t s  and D i s c u s s i o n :  A t  t h i s  p o i n t  i n  t i m e  t h e  
c o l l e c t e d  d a t a  h a s  n o t  been s t a t i s t i c a l l y  a n a l y z e d .  The 
l i v e  t r a p p i n g  i n d i c a t e d  t h a t  o t h e r  t h a n  Mic ro tus  
p e n n s y l v a n i c u s ,  So rex  c i n e r u s  were  p r e s e n t  a t  two l o c a t i o n s  
(Orono and ~i l to-d  Peromyscus m a n i c u l a t u s  a t  one  
l o c a t i o n  (Belwood)  where no v o l e s  were c a p t u r e d .  The 
r o d e n t i c i d e  t r e a t m e n t s ,  r a t e  o f  a p p l i c a t i o n ,  number of 
v o l e s / p l o t  ( l i v e  t r a p p e d ) ,  and number of v o l e s / s i t e  ( s n a p  
t r a p p e d )  a r e  p r e s e n t e d  i n  T a b l e  1 f o r  Orono,  i n  T a b l e  2 
f o r  N o r v a l ,  i n  T a b l e  3 f o r  M i l t o n ,  and i n  T a b l e  4 f o r  
Belwood. The s n a p  t r a p p i n g  d a t a  shows less v o l e s / s i t e  i n  
a l l  b r o a d c a s t  t r e a t m e n t s  showing i t s  immedia te  e f f e c t  i n  
r e d u c t i o n  o f  v o l e  p o p u l a t i o n .  The c o s t  o f  c o n s t r u c t i n g  
25 b a i t  s t a t i o n s  needed t o  c o v e r  one  h e c t a r e  was c a l c u l a t e d  
a t  a p p r o x i m a t e l y  $60.00 which d o e s  n o t  i n c l u d e  l a b o r .  
( T a b l e  5 ) .  T a b l e  6  p r e s e n t s  t h e  c o s t  compar i son  o f  s i n g l e  
a p p l i c a t i o n  o f  t h e  c o m m e r c i a l l y  a v a i l a b l e  r o d e n t i c i d e s  
t h r o u g h  t h e  c o n v e n t i o n a l  b r o a d c a s t  a p p l i c a t i o n  t o  t h e  
a p p l i c a t i o n  o f  t h e  same p r o d u c t  when u s e d  t h r o u g h  t h e  
p o i s o n e d  b a i t  f e e d e r  s t a t i o n s  ( s i n g l e  f i l l i n g ) .  It i s  
assumed t h a t  o n e  f i l l i n g  may l a s t  f o r  3 - 4 months and 
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